Decapod crustacean specimens recently collected from new and previously reported localities of USA, Mexico, and Colombia, as well as a review of species of uncertain affinity, add important information to complete the descriptions and paleobiological knowledge of some Cretaceous primitive crabs. The stratigraphic range for the genus Cenomanocarcinus is formally extended from the upper Albian to Campanian, based on occurrences from Colombia, Oklahoma and Mexico. Specimens of Cenomanocarcinus vanstraeleni from the Turonian of Mexico and Colombia include features not described previously for this species, such as variation in the shape and ornament of chelae. Necrocarcinus renfroae is here included in the genus Cenomanocarcinus, based on features of dorsal and ventral carapaces, as well as shape of pereiopods, and its occurrence is documented from the upper Albian of Colombia. Orithopsis tricarinata is reported for the first time in America from upper Albian deposits of Oregon and Colombia; the shape of the sternum confirms close affinities with the Cenomanocarcinidae and the family Orithopsidae is here included in the section Raninoida and restricted to the genus Orithopsis.
Introduction
This report adds important information to the knowledge of several decapod crustacean specimens collected from Cretaceous localities of the United States of America (USA), Mexico and Colombia, which support interpretations recently discussed by Guinot et al. (2008) for the family Cenomanocarcinidae Guinot, Vega and Van Bakel, 2008 . Additional data are provided for stratigraphic range, morphological variation, and paleobiogeographic distribution of some primitive Cretaceous crabs from the Americas. Cenomanocarcinus vanstraeleni Stenzel, 1945 , known from the Upper Cretaceous of southeastern USA, Mexico and Colombia, is reported from upper Albian strata of Colombia. A single specimen of Cenomanocarcinus sp. is reported from the Campanian of Guerrero, Mexico. These records allow the stratigraphic range of C. vanstraeleni to be extended to the upper Albian, and Cenomanocarcinus to the Campanian in America. One nearly complete specimen from the upper Albian Simití Formation of Colombia is identical with Cenomanocarcinus renfroae (Stenzel, 1945) , containing impressions of most pereiopods; P4 are slightly reduced, have flat propodi and dactyli, and P5 are much reduced. Its sternum reveals close affinity to the genus Cenomanocarcinus. Several specimens of Orithopsis tricarinata (Bell, 1863) from the upper Albian Hudspeth Formation of Oregon represent the first record in America for that species; a complete sternum is preserved in one specimen, supporting affinities with the family Cenomanocarcinidae Guinot, Vega and Van Bakel, 2008 . Examination of the type specimen of Necrocarcinus olssoni (Rathbun, 1937) , from the Lower Cretaceous of Colombia, reveals that it actually is a specimen of Orithopsis tricarinata (Bell, 1863) .
Localities

Localities in Mexico
Eagle Ford Formation, Coahuila
A series of quarries is exposed in the region north of Múzquiz, northwest of Coahuila, Mexico. The quarries consist of limestones and marls of late Turonian to early Coniacian age (Stinnesbeck et al., 2005) . These deposits contain plant remains, planktic foraminifera, ammonoids, inoceramid bivalves, crustaceans, fishes, marine reptiles, and a pterosaur. Vega et al. (2007) provided a map and stratigraphic section for Turonian outcrops that yielded numerous specimens of Cenomanocarcinus vanstraeleni, whose exceptional preservation helped clarify the podotreme affinity of this species, and to erect a new family (Guinot et al., 2008) . Herein we include recently discovered specimens, which further help complete the morphological features of this species.
Mexcala Formation, Guerrero
One specimen of Cenomanocarcinus sp. was collected in sediments of the Mexcala Formation, within shallow marine light brown siltstones and calcareous sandstones near the town of Zoquiapa in northeastern Guerrero State, Mexico. At this locality, a composite section of 25 m contains several species of Campanian gastropods and bivalves. This fossiliferous outcrop was previously reported by Fraaije et al. (2006) as locality IGM-3557, who published a locality map and stratigraphic section.
Localities in Colombia
Upper San Gil Formation, Cordillera Oriental, Department of Boyacá
The Villa de Leiva area (Cordillera Oriental, Department of Boyacá), located 127 km northeast of Bogotá, is one of the most studied fossiliferous localities in Colombia (Figure 1 ). Ammonites, other mollusks, echinoids, fishes, marine reptiles, and other fossil groups have been reported from Cretaceous strata of this region (Acosta et al., 1979; Bürlg, 1954; Etayo-Serna, 1968 , 1979 Jerez-Jaimes and Narváez-Parra, 2001; Patarroyo, 2004; among others) . A sole specimen of Cenomanocarcinus vanstraeleni was collected from the middle-upper portion of the Upper San Gil Formation, near the Sáchica -Puente Samacá highway. The Upper San Gil Formation consists of a lower 230 m-thick segment of mudstones with interstratified horizons of sandstone and limestone and fossiliferous beds that contain gastropods and bivalves. The upper segment of the Upper San Gil Formation is a 390 m-thick unit of darkgray shales, including clay nodules. Ammonites are the most common fossil found in these deposits. The age for the Upper San Gil Formation has been defined as Albian (Etayo-Serna et al., 1986) . The section from which the specimen herein described was collected is relatively near the Albian/Cenomanian boundary ( Figure 2 
Simití Formation, boundary between Cundinamarca and Boyacá Departments
The specimen herein described as Cenomanocarcinus renfroae was collected about 100 km north of Bogotá, between the Departments of Cundinamarca and Boyacá (Figure 3 ), in upper Albian to Cenomanian rocks of the Simití Formation (Petters, 1954; Ward et al., 1973; EtayoSerna et al., 1986) . The Simití Formation is composed of 250 -650 m slightly calcareous black to gray shales, with calcareous concretions (several meters in diameter) with thin interstratified layers of sandstone and gray limestone that are argillaceous and fossiliferous (Figure 4) . Near the top of the unit, thin conglomeratic layers with phosphatic nodules and fish teeth occur (Etayo-Serna et al., 1986) . Vega et al. (2007) described details of the stratigraphy, paleoenvironments, and localities that yielded crustacean specimens in the Turonian San Rafael Formation of Colombia . Several new specimens of Cenomanocarcinus vanstraeleni have been collected, and they contain details not described previously for this species. In particular, slender and spiny chelae are observed on several small specimens. This feature may be related to juvenile stages, or sexual dimorphism.
San Rafael Formation, Samacá and Pesca, Department of Boyacá
Paja Formation, Samacá and Pesca, Department of Boyacá
The description given by Rathbun (1937, p. 27) for the locality where the specimen that was originally identified as Dakoticancer olssoni is as follows: "Colombia: Curití, Departamento de Santander del Sur, near junction of branch road leading to the village of Curití, Eastern Cordillera, from the main auto road from San Gil to Bucaramanga." The locality is found 230 km NE of Bogotá, Colombia, where rocks of the Paja Formation crop out ( Figure 5 ). The Paja Formation was originally described by Wheeler in Morales et al. (1958) as composed of fossiliferous blue to gray shales, intercalated with yellow-gray, fine-grained sandstones and thin gray limestone beds (Royero and Clavijo, 2001) . The age for the Paja Formation has been considered as early Barremian to early Aptian (Etayo-Serna et al., 1986) , but recent findings of ammonites and other mollusks in the area of the locality reported by Rathbun (1937) suggest that its age extends to the upper Albian (F. Etayo-Serna, personal communication).
Localities in USA
Hudspeth Formation, Oregon
Cretaceous sedimentary rocks within the Mitchell inlier of central Oregon include the Albian Hudspeth Formation (marine mudstone and turbidites) and the Cenomanian Gable Creek Formation (submarine-fan conglomerate and sandstone; see Dorsey and Lenegan, 2007 , for detailed description). The Hudspeth Formation was defined by Wilkinson and Oles (1968) whom divided the formation into a basal Member (Khb), main Mudstone Member (Kh1), and a series of stratigraphically higher mudstone members (Kh2 to Kh11) with interbedded units of the Gable Creek Formation. Dorsey and Lenegan (2007) followed the stratigraphic subdivision, but defined a higher unit of mudstone (Khm) instead of the multiple members (Kh2 to Kh11 of Wilkinson and Oles, 1968) . The Main Mudstone Member (Kh1) consists of dark gray to black mudstone with minor shale units (Dorsey and Lenegan, 2007) . Calcitic concretions containing mainly ammonites with occasional fossil crabs are common within the lower and upper portions of this member as mapped by Dorsey and Lenegan (2007, figs. 2, 3) . Ammonites collected from the Main Mudstone Member range from early to late Albian (112-99 Ma) (McKnight, 1964; Kleinhans et al., 1984; Dorsey and Lenegan, 2007) . Based upon micropaleontologic data, the Hudspeth Formation deposits represent outer neritic to upper bathyal water depths (Kleinhans et al., 1984) with slow deposition in a relatively sediment-starved marine basin (Kleinhans et al., 1984; Wilkinson and Oles, 1968) .
The Mitchell Inlier is a small Cretaceous outcrop within the larger Ochoco basin, which is believed to be part of the On some Panamerican Cretaceous crabs (Decapoda: Raninoida) 267 Cretaceous Great Valley forearc basin in California and the Hornbrook basin of southern Oregon (Wilkinson and Oles, 1968; Oles and Enlows, 1971; Kleinhans et al., 1984; Nilsen, 1986; Dorsey and Lenegan, 2007) . The only species of crab previously reported from the Hudspeth Formation is Eucorystes platys Schweitzer and Feldmann, 2001 . Five specimens of Orithopsis tricarinata were collected as eroded calcitic concretions from the SE ¼, Section 23, T115N, R21E of the 1:48,000 geologic map of the Mitchell Quadrangle, Oregon, mapped as part of the Main Mudstone Member (Kh1) by Wilkinson and Oles (1968) . Detailed geology of the Cretaceous sedimentary rocks of the Mitchell Inlier, including stratigraphic columns, is illustrated and discussed by Dorsey and Lenegan (2007) .
Paw Paw Formation, Texas
The Paw Paw Formation (Hill, 1894) is predominately a siliciclastic unit within the limestone-dominated upper Albian to lower Cenomanian Washita Group (Kennedy et al., 2005 Kennedy et al., 2005) . Within Tarrant County, Texas, the Paw Paw Formation consists of approximately 8 m of brown arenaceous clay with cross-bedded sandstone and ironstone concretions that crop out along a narrow northsouth band across the county (Root, 1975; Kennedy, 2004) . The Paw Paw Formation is highly fossiliferous in marine invertebrates (Adkins, 1918; Hendricks, 1967; Blake and Reid, 1998) and vertebrates (Lee, 1994 (Lee, , 1996 Siverson et al., 2007) . Fossil decapod crustaceans have been previously reported by Rathbun (1935) , Hendricks (1967 ), Schweitzer Hopkins et al. (1999 , and Haj and Feldmann (2002) . The Necrocarcinus renfroae (Rathbun, 1935) specimen was collected from an outcrop of clay that weathers reddishbrown and is referable to the Paw Paw Formation ( Figure  6 ; McGowen et al., 1972) . The locality preserves abundant micro ammonites with occasional decapod crustaceans. Stenzel, 1945 Figures 7; 8.1-8.5 Cenomanocarcinus vanstraeleni Stenzel, 1945, p. 447-450, text-fig. 15; Förster, 1968, Abb. 4; Finsley, 1989, p. 98, 99, pl. 78, photos 307, 308; Bishop, Brannen, Hill, Meyer, Pike, and Sampson, 1992, fig. 7c ; Vega, Nyborg, Rojas-Briceño, Patarroyo, Luque, Porras-Múzquiz, and Stinnesbeck, 2007, p. 412, figs. 7.2 -7.9, 8.1 -8.11, 9 .1 -9.5; Patarroyo and Rojas-Briceño, 2007, p. 92-93, pl. 2, figs. 1 -4; Guinot, Vega and Van Bakel, 2008, p. 11, figs. 2, 3A-D, 3F, 4, 5.
Repository
Necrocarcinus vanstraeleni (Stenzel, 1945) ; Kues, 1980, p. 862-864, text- fig. 1 . Necrocarcinus (Cenomanocarcinus) vanstraeleni (Stenzel, 1945) ?; Toolson and Kues, 1996, p. 114-115, fig. 1.5 .
Ophthalmoplax spinosus Feldmann, Villamil and Kauffman, 1999, p. 96, figs. 3.1, 3.2, 4.1, 4.2. Cenomanocarcinus sp.; Guinot, Vega and Van Bakel, 2008, p. 694, fig. 3E .
Supplementary description. A complete dorsal carapace description of Cenomanocarcinus vanstraeleni can be found in Stenzel (1945) . Vega et al. (2007) expanded the description to include details of pereiopods, female abdomen and sternum. Guinot et al. (2008) provided the most complete description of the sternum and venter of both sexes for this species. Minor additions are given below, including details observed on chelipeds of Turonian specimens from Colombia.
Carapace subovate transversely; anterolateral margin with five to six small spines, not including the outer orbital spine; orbits small, subcircular, with two strong fissures on orbital margin; front tricuspate, projected; dorsal carapace marked by transverse and longitudinal ridges, which bear variable number of tubercles; tubercles lost when cuticle is not preserved, except for posterior tubercle in posterolateral ridges, which is strong. Female sternite 1 not seen; Morales et al. (1958) and Barrero et al. (2007) . sternite 2 inverted triangle; sutures 2/3 not clear; sternite 3 subtrapezoidal, nearly three times as wide and four times as long as sternite 2; sutures 3/4 well defined; sternite 4 widest, with inclined, ovate external margins, one-third wider and about same length as sternite 2; sutures 4/5 well defined; sternite 5 similar outline as sternite 4, but one-third shorter and narrower; sutures 5/6 well-defined, half the width of precedent sutures; sternite 6 one-third the width and length of sternite 5, external portions inverted-triangular; sternite 7 not seen.
Outer surface of left palm with a medial longitudinal row of tubercles. Some female specimens from Colombia possess long, slender chelipeds that nearly equal carapace width; both fingers downturned, lower margin of dactyl with several, evenly spaced long, sharp spines of similar size; upper and lower margins of fixed finger also with sharp spines. Male abdomen shorter than female abdomen, with rounded terminal margin of telson. Female abdomen three-fourths the length of carapace, abdominal segment 1 the smallest, subtrapezoidal inverted, two-thirds maximum width of abdomen; abdominal segment 2 of similar shape but one-third longer and wider than previous segment, with a median transverse ridge; abdominal segment 3 subrectangular, bearing inclined lateral margins, with median transverse ridge; abdominal segment 4 very similar to segment 3, but slightly shorter, with median transverse ridge; abdominal segment 5 subrectangular, with slightly rounded lateral margins, with median transverse ridge; abdominal segment 6 nearly square, twice the length of segment 5, with central transverse ridge and two small inclined ridges at posterolateral corners; telson nearly triangular.
Material examined. Guinot et al., 2008, fig. 3E , as Cenomanocarcinus sp., note sternites 2 to 5 (St2-St5). 3. Hypotype IGM-6112, dorsal carapace, Cenomanian, Eagle Ford Group, Texas, USA. 4. Hypotype MUZ-571, ventral view, male, Turonian, Eagle Ford Group, Coahuila, Mexico, note left cheliped (LCh), second to fourth pereiopods (P2-P4), third maxillipeds (Mx3) and abdomen (Ab). 5. Hypotype MUZ-572, male, ventral view, Turonian, Eagle Ford Group, Coahuila, Mexico, note right cheliped (RCh), second to fourth pereiopods (P2-P4) and abdomen (Ab). 6. Hypotype INGEOMINAS-JLC-0010, dorsal carapace, lower Turonian, San Rafael Formation, Colombia, note longitudinal and transverse ridges (Lr, Tr, respectively). 7. Hypotype INGEOMINAS-JLC-0019, dorsal carapace, lower Turonian, San Rafael Formation, Colombia, note longitudinal ridges (Lr). 8. Specimen from Turonian Mancos Shale, New Mexico; hypotype 3938, University of New Mexico, Paleontological Collection. 9. Dorsal view of specimen in private collection, arrow indicates right anterolateral spine. 10. Specimen at the National Museum of Natural History, Smithsonian Institution, Eagle Ford Formation, Accession number 2009820, arrow indicates extremely long right anterolateral spine. 11. Hypotype UN-DG-CR-014, ventral view, female, lower Turonian, San Rafael Formation, Colombia, note arrow pointing anterior portion of abdomen (Ab), right cheliped (RCh) and third and fourth pereiopods (P3, P4). 12. Hypotype MUZ-573, ventral view, female, Turonian, Eagle Ford Group, Coahuila, Mexico, note detached abdomen (Ab) on posterior portion of carapace, left cheliped (LCh), third maxillipeds (Mx3) and second to fourth pereiopods (P2-P4). 13. Hypotype MUZ-617, ventral view, large female, Turonian, Eagle Ford Group, Coahuila, Mexico, note inoceramid bivalve preserved next to specimen, left cheliped (LCh), anterior portion of sternum (Ste) and second and third pereiopods (P2, P3). 14. Close up of female abdomen next to hypotype UN-DG-CR-014, figure 6.11. 15. Close up of female abdomen of hypotype MUZ-573, figure 6.12, note abdominal segments 6 to 1 (Ab6-Ab1) and telson (Te). 16. Close up of male abdomen of hypotype MUZ-572, figure 6.4. 17. Close up of male abdomen of hypotype MUZ-571, figure 6.5, note abdominal segments 6 to 4 (Ab6-Ab4) and telson (Te). Discussion. Guinot et al. (2008) indicated differences in size and shape of abdomen and pereiopods as an expression of sexual dimorphism. Spinose chelipeds in some female specimens from the Turonian of Colombia (Figure 8 .1 to 8.4) may be related to environmental stress, such as anoxia, previously interpreted for these sediments ). An anterior portion of a female abdomen was preserved next to one specimen from the San Rafael Formation in Colombia (Figure 7 .11, 7.15). The shape of this female abdomen is identical to that observed in articulated specimens of Cenomanocarcinus vanstraeleni from Múzquiz and Texas. Although preservation is not as good as in the type material, dorsal carapaces from the San Rafael Formation show the longitudinal and transverse ridges (Figure 7 .9, 7.10), as well as the tricuspate front typical of C. vanstraeleni.
The stratigraphic range for Cenomanocarcinus vanstraeleni was reported to be upper Cenomanian to lower Turonian (Guinot et al., 2008) . With the report of C. vanstraeleni from the Upper San Gil Formation, the stratigraphic range for this species is extended to the upper Albian. Ophthalmoplax spinosus from the Turonian of Colombia was synonymised with C. vanstraeleni by Vega et al. (2007) . We concur.
Cenomanocarcinus oklahomensis (Rathbun, 1935 ) from the Albian Marietta Formation of Texas (Figure 8 .5) is very similar to C. vanstraeleni, but more complete specimens are necessary to suggest a possible synonymy.
Cenomanocarcinus renfroae (Stenzel, 1945) new combination Figure 8 .6-8.12 Necrocarcinus renfroae Stenzel, 1945, p. 443, pl. 41, fig. 13; Guinot, Vega and Van Bakel, 2008, p. 698, figs. 8A-8D. Emended diagnosis. Carapace small, longer than wide; orbits large; anterolateral margin with at least four spines; posterolateral margin long, smooth; posterior margin straight, about half the maximum width; dorsal carapace subdivided by three subparallel longitudinal tuberculated ridges, the middle one being longer; a short transverse ridge joining lateral ridges with posterior spine of anterolateral margins; cervical groove sinuous; sternum narrow; sternite 1 subcircular, small; sternite 2 inverted triangle; sternite 3 subtrapezoidal; sternite 4 the widest of all sternites, with inclined, ovate external margins; sternite 5 of about the same shape as sternite 4; sternite 6 one-third the width of sternite 5; sternite 7 one-third smaller than sternite 6. Chelipeds robust, similar. P2 elongated. P3 elongated, slightly longer than P2. P4 one-third shorter than P3. P5 not clear but reduced, one-sixth the length of P4.
Description. Carapace small, subhexagonal, slightly longer than wide; anterolateral margin about half the length of carapace; posterolateral margin slightly longer than anterolateral margin; posterolateral margin straight, onethird maximum carapace width; carapace surface marked by three longitudinal, sharp ridges, middle ridge longest, reaches protogastric region, interrupted at level of urogastric region, but continues to cardiac region; lateral ridges parallel to middle ridge, extending from border of posterolateral and posterior margins to gastric area. Sternum narrow, sternite 1 subcircular, small; sternite 2 inverted triangle; sutures 2/3 not clear; sternite 3 subtrapezoidal, nearly four times as long as length of sternite 2; sutures 3/4 well defined; sternite 4 widest of all, with inclined, ovate external margins, one-third wider and of about the same length of sternite 2; sutures 4/5 well defined; sternite 5 of about the same shape as sternite 4, but one-third shorter and narrower than sternite 4; sutures 5/6 well-defined, half the width of preceding sutures; sternite 6 one-third the width of sternite 5 and one-third longer than sternite 5, external portions invertedtriangular; sutures 6/7 deeply impressed, sinuous; sternite 7 one-third smaller than sternite 6, lateral portions ovate, inclined posteriorly. Chelipeds robust, similar in shape and size, palm subrectangular, with two longitudinal ridges seen on inner surface of left chela, dactylus curved, sharp, onefourth longer than palm, one-third its height. P2 elongated, merus rectangular, two-thirds the length of carapace, height one-sixth its own length; carpus subtriangular, one-fourth the length of merus, narrow at junction with merus, three times wider at junction with propodus; propodus elongated, one-third shorter than merus, lower margin straight, upper margin concave, narrow at junction with carpus, two times higher at junction with dactylus; dactylus lanceolate, half the length of propodus, distal tip sharp. P3 elongated, slightly longer than P2, but with the same proportions of articles, except dactylus which is longer than P2 dactylus. P4 onethird shorter than P3; merus rectangular, elongated, half the height of P3 merus; carpus subcampanulate, narrow at junction with merus, two-times higher at junction with propodus; propodus subcampanulate, one-third longer than carpus, slightly narrower at junction with carpus, one-third wider at junction with dactylus; dactylus lanceolated, nearly as long as propodus, lower margin curved, distal tip sharp. P5 not clear but reduced, one-sixth the length of P4, merus subrectangular, one-fourth the length of P4 merus and one-third its height; carpus subrectangular, nearly as long as merus; propodus sobovate, one-third shorter than (Stenzel, 1945) . 6. Holotype BEG-21093-A3, upper Albian, Paw Paw Formation (Tarrant County, Texas), Texas Natural Science Center, Austin (previously Paleontological Collection of the Bureau of Economic Geology, University of Texas). 7, 8. Hypotype INGEOMINAS-JFO-759, dorsal impression of carapace, upper Albian, Simití Formation, limit between Departments of Cundinamarca and Boyacá, Colombia. 7. Counterpart, note second and third pereiopods (P2, P3) and right and left chelipeds (LCh, RCh). 8. Dorsal view of carapace, note right and left chelipeds (RCh, LCh) and second to fifth pereiopods (P2-P5). 9. Drawing of carapace of previous image. 10, 11. Hypotype NPL31182, upper Albian, Paw Paw Formation, Texas. 10. Dorsal view of carapace. 11. Ventral view of carapace, note sternum with sternites 2 to 6 (St2-St6). 12. Hypotype USNM 233978, close up of sternum, upper Albian, Paw Paw Formation, Texas, note sternum with sternites 1 to 7 (St1-St7). 13-15. Corazzatocarcinus hadjoulae (Roger, 1946) , Cenomanian, Hgula, Lebanon. 13. Topotype MSNMi 26042a, dorsal view of carapace, note detached female abdomen (Ab), left cheliped (LCh) and second to fourth pereiopods (P2-P4). 14. Close up to female abdomen, same specimen, note telson (Te) and abdominal segments 6 to 3 (Ab6-Ab3). 15. Topotype MSNMi 24810a, ventral view of carapace, note anterior portion of sternum (Ste), right cheliped (RCh) and second to fifth pereiopods (P2-P5 Measurements (in mm). Holotype BEG-21093-A3 carapace length = 16.4, width = 18.1; hypotypes INGEOMINAS-JFO-759 carapace length = 11.0, width = 13.1; NPL31182 carapace length = 10.9, width = 9.7; USNM 233978 carapace length = 9.0, width = 10.3.
Discussion. Affinity of Necrocarcinus renfroae with Cenomanocarcinus was previously suggested by Förster (1968) , Bishop (1986) and Schweitzer et al. (2003) . Guinot et al. (2008) mentioned a deep branchiocardiac groove, larger orbits, and absence of an epibranchial ridge as features that preclude inclusion of Necrocarcinus renfroae in Cenomanocarcinus. However, sterna of two specimens reveal important similarities with sterna of species within Cenomanocarcinus. Specimens of C. renfroae are very small when compared with the mean size of Cenomanocarcinus spp. One possibility is that C. renfroae represents either a juvenile stage of C. vanstraeleni or sexual dimorphism, but more complete specimens need to be found to confirm this hypothesis.
The single Colombian specimen (Fig. 8.7, 8.8) has an elongated carapace with three longitudinal parallel ridges, features observed in specimens of Cenomanocarcinus renfroae from Texas. The robust chelae and elongated pereiopods 2 and 3 are similar to those present in specimens of C. vanstraeleni (Vega et al., 2007; Guinot et al., 2008) , although reduced P4 are not typical of C. vanstraeleni. P4 observed in the specimen from the Simití Formation have certain similarities with the P4 seen in Corazzatocarcinus hadjoulae (Figure 8.13, 8.15; Roger, 1946) , which shares with Cenomanocarcinus a similar shape of abdomen and sternum (Figure 8.14, 8.15) , tricuspate front and tuberculated ridges on dorsal carapace, and should be included into the Cenomanocarcinidae. Although Guinot et al. (2008, p. 710) indicated that inclusion of the Cenomanocarcinidae within the subsection Raninoidia was supported by P4 expanded, with enlarged and flattened articles, features of P4 observed in Cenomanocarcinus renfroae and Corazzatocarcinus hadjoulae suggest that morphology and development of P4 may vary among members of the Cenomanocarcinidae.
Cenomanocarcinus sp. Figure 8 .16 Description. Carapace of medium size, subhexagonal, nearly as long as wide; cuticle with fine granules of uniform size; front projected, tricuspate; orbits narrow, semicircular, with two median fissures; posterior margin nearly straight, slightly concave medially; three longitudinal, parallel ridges on posterior two-thirds of carapace; four small transverse spines on protogastric region; mesogastric region with two longitudinally aligned spines; cardiac region with one spine on anterior portion; intestinal region with one central small spine; cervical groove deeply impressed; branchial lobes ovate, inclined toward central portion of carapace; urogastric region depressed; cardiac region with three medial, axially and evenly spaced spines; small, acute tubercle medially placed on intestinal region: transverse, arcuate branchial ridges with at least two sharp spines; posterolateral longitudinal ridges with six sharp spines; area between posterolateral and branchial ridges covered by small tubercles.
Material examined. Hypotype IGM-6113. Occurrence. Campanian, Mexcala Formation, Zoquiapa, Guerrero, Mexico.
Measurements (in mm). Hypotype IGM-6113 carapace length = 44, width = 45.
Discussion. The specimen from Guerrero differs from the other known species described for the genus in having fewer tubercles on the lateral longitudinal ridges, the presence of tubercles on the posterolateral area between the left lateral ridge and the posterolateral margin, and the branchial lobes are much more strongly marked. The Mexican specimen preserves the typical tricuspate front, left and right posterior longitudinal ridges, a median longitudinal ridge with six tubercles, and a left metabranchial region, with a portion of the transverse branchial ridge. It has well defined epibranchial lobes, and a relatively deep transverse posterior groove parallel to the posterior margin. More complete specimens are needed in order to define with certainty the specific placement of this specimen. However, preservation of the only specimen is too incomplete to assign to species level at this time. Reliable reliably The specimen of Cenomanocarcinus sp. found in Campanian sediments from Southern Mexico has a similar shape and distribution of ridges and tubercles as seen in Sagittiformosus carabus Bishop, 1988 , based on a small, incomplete specimen (Fig. 8.17 ) from the Cenomanian Frontier Formation of Wyoming, USA. (Ryer, 1977; Holtzclaw, 1987; Bishop, 1988; Winn, 1991; Bhattacharya and Willis, 2001 ). This specimen should be now considered as a member of Cenomanocarcinus (R. Feldmann, personal communication), based on the presence of three longitudinal tuberculated ridges, two (out of four) transverse tubercles on anterior portion of carapace and straight posterior margin
The stratigraphic and paleobiogeographic range of Cenomanocarcinus is extended to the Campanian in America. Cenomanocarcinus cristatus (Jux, 1971) , included in that genus by Guinot et al. (2008) , was reported from the upper Campanian of Afghanistan, but the age for the Gholaman Formation is not well constrained. Jux (1971) attributed a Campanian age for that stratigraphic unit based on doubtful identifications of ammonites. The age for the Gholaman Formation needs to be reviewed (A. Shani, personal communication).
Family Orithopsidae Schweitzer, Feldmann, Fam, Hessin, Hetrick, Nyborg and Ross, 2003 Emended diagnosis. Carapace medium to large, sub-hexagonal; orbitofrontal margin half the length of carapace; orbits wide; interior and exterior orbital margins with three small triangular spines; anterolateral margins concave, with four triangular spines; posterolateral margin inclined about 45 degrees from posterior margin; posterior margin nearly straight, half maximum carapace width; three longitudinal ridges on dorsal carapace; cervical and branchiocardiac grooves distinct, curved nearly parallel to each other; gastric region subdivided in subrectangular urogastric portion with rhomboidal metagastric region; hepatic region small; cardiac region elongate; branchial region divided into narrow epibranchial portions; intestinal area flat, wide; surface of carapace covered by uniformly distributed small granules and some large tubercles; sternite 1 small, subpentagonal; sternite 2 inverted triangle; sternite 3 subtrapezoidal; sternite 4 the widest of all; sternite 5 of about the same shape as sternite 4, but one-third shorter and narrower; sternite 6 one-third the width of sternite 5 and one-third longer; sternite 7 one-third smaller than sternite 6.
Discussion. Schweitzer et al. (2003) included the Orithopsidae in the Dorippoidea MacLeay, 1838, based mainly on position of last pereiopods, and on previous interpretations of Glaessner (1969) who referred Orithopsis to the Dorippidae MacLeay, 1838. As no mention of venter or legs existed in the diagnosis of the family given by Schweitzer et al. (2003) and Števčić (2005) , Guinot et al. (2008) questioned this placement. Of the six genera (Cherpiocarcinus Maragnon and De Angeli, 1997; Goniochele Bell, 1858; Marycarcinus Schweitzer, Feldmann, Fam, Hessin, Hetrick, Nyborg and Ross, 2003; Orithopsis; Paradoxicarcinus Schweitzer, Feldmann, Fam, Hessin, Hetrick, Nyborg and Ross, 2003; and Silvacarcinus Collins and Smith, 1993) included by Schweitzer et al. (2003) in the Orithopsidae, only Silvacarcinus has clear heterotreme affinities, based on vulva position (Collins and Smith, 1993) . Guinot et al. (2008) considered relationships of Cherpiocarcinus with the Dorippoidea as problematic, due to anterior ornament of carapace. Several differences in carapace shape, spines on anterior margin, grooves and development of regions in the dorsal carapace, were considered as features that separate Paradoxicarcinus from the cenomanocarcinids and the necrocarcinids (Guinot et al., 2008) . Although Collins and Jakobsen (2003, p. 71) suggested affinities of Goniochele with the Calappoidea de Haan, 1841, dorsal position of P4 and P5 along with morphology of sternites on well-preserved specimens of G. madseni Collins and Jakobsen, 2003 , from the Lower Eocene of Denmark (Collins and Jakobsen, 2003) , indicate its attribution to the Dorippoidea (Guinot et al., 2008) . A non-eubrachyuran condition for Orithopsis was suggested by Guinot et al. (2008, p. 708) , based on morphology of sternites 4 and 5 of a specimen of O. tricarinata deposited at the Institut Royal des Sciences Naturelles de Belgique, Brussels. Thus, the Orithopsidae should only contain for the moment the type genus, with sternum morphology as the main feature to suggest a close relationship with the Raninoida.
Genus Orithopsis Carter, 1872 Type species. Orithopsis bonneyi Carter, 1872 by monotypy. Orithopsis tricarinata (Bell, 1863) Figure 8.18-8.23 Orithya labeschii Deslongchamps, 1835, p. 40, pl. 1, fig. 9 .
Necrocarcinus tricarinatus Bell, 1863, p. 21, pl. 4, figs. 9 -11; Woodward, 1868, p. 259, pl. 14, fig. 4; Wright and Collins, 1972, p. 66, pl. 12, figs. 3 -6, pl. 13, figs. 1 -3; Ilyin, 2005 , p. 202, pl. IX, fig. 5. Orithopsis Bonneyi Carter, 1872 fig. 1 . Dakoticancer olssoni Rathbun, 1937, p. 26, pl. 5, fig. 6 . Necrocarcinus olssoni (Rathbun, 1937); Feldmann, Villamil, and Kauffman, 1999, p. 91 .
Orithopsis tricarinatus Förster, 1968, p. 178; Larghi and Garassino, 2000, p. 54 .
Orithopsis tricarinata (Bell) ; Guinot, Vega and Van Bakel, 2008, p. 63, fig. 9E .
Emended description. Carapace medium to large, sub-hexagonal. Orbitofrontal margin half the length of carapace. Rostrum long, bifid, with two distal sharp spines directed downwards. Orbits wide, shallow, abruptly directed straight up. Interior and exterior orbital margins with three small triangular spines; larger spine on external margin. Anterolateral margins concave, possessing four relatively large triangular spines. First spine smallest, located about 10 mm from external orbital spine; two medial spines of about equal size, curved toward front; fourth spine the largest, laterally directed, represents border between anterolateral and posterolateral margins, where maximum width of carapace is located. Total length of anterolateral margin about one-half maximum carapace length. Posterolateral margin inclined, about 45 degrees from posterior margin, as long as anterolateral margin. Posterior margin nearly straight, about half maximum carapace width, slightly convex, with elevated rim.
Three longitudinal ridges clearly visible on dorsal carapace surface. Middle ridge located at central axis of carapace, extending from mesogastric region to base of rostrum. Two lateral ridges about the same length, symmetrically located to each side of middle ridge, extending from posterolateral edge of carapace to branchiocardiac grooves.
Cervical and branchiocardiac grooves distinct, curved nearly parallel to each other; maximum depth found at middle portion of carapace. Cervical groove uniformly deep along entire length, slightly wider than branchiocardiac groove, separating protogastric and epigastric regions, terminating at anterolateral margin, between first and second anterolateral spines. Branchiocardiac groove located at central portion of carapace, weakly curved, terminating between third and fourth spines of anterolateral margin, separating epi-and mesobranchial regions.
Gastric region subdivided in subrectangular urogastric portion with rhomboidal metagastric, narrow triangular mesogastric and subtriangular protogastric regions. Hepatic region small. Cardiac region elongate. Branchial region divided into narrow epibranchial portions; meso-and metabranchial regions separated by longitudinal ridge. Intestinal area flat, wide.
Surface of carapace covered by uniformly distributed small granules and some large tubercles. One tubercle located at base of mesogastric region, two other tubercles on each protogastric region, approximately level with mesogastric tubercle, separated about 5.0 mm from each other, and about 5.5 mm from middle ridge. Additional tubercle occupies anterior portion of urogastric region, another tubercle on anterior portion of cardiac region, and other large tubercles on each mesobranchial region, near flexion point of branchiocardiac groove.
Sternite 1 not seen; sternite 2 inverted triangle; sutures 2/3 not clear; sternite 3 subtrapezoidal, nearly three times as wide and four times as long as sternite 2; sutures 3/4 well defined; sternite 4 the widest of all, with inclined, ovate external margins, one-third wider and of about the same length of sternite 2; sutures 4/5 well defined; sternite 5 of about the same shape as sternite 4, but one-third shorter and narrower; sutures 5/6 well-defined, half the width of preceding sutures; sternite 6 one-third the width of sternite 5 and one-third longer, external portions inverted-triangular; sutures 6/7 deeply impressed, sinuous; sternite 7 one-third smaller than sternite 6, lateral portions ovate, inclined posteriorly.
Material examined. Discussion. Although the Orithopsidae was previously included in the Dorippoidea (Schweitzer et al., 2003; Schweitzer and Feldmann, 2005) , Guinot et al. (2008) suggested its inclusion next to the raninoid Paleocorystidae, based on primitive features of sternum. The suspected non-eubrachyran condition of this species suggested by Guinot et al. (2008) is reinforced by the structure of the sternum figured (Guinot et al., 2008, fig. 9F ), which is very similar to that observed in Cenomanocarcinus. However, differences in dorsal carapace suggest that the Orithopsidae should remain as a separate family, related to the Cenomanocarcinidae and Necrocarcinidae, and should be included in the Raninoida.
Dakoticancer olssoni Rathbun, 1937 was synonymized with Necrocarcinus by Feldmann et al. (1999, p. 91) . The single known specimen (Figure 8.23) is from Lower Cretaceous of Colombia. It occurs in upper Albian sediments of the Paja Formation (F. Etayo, personal communication) and should be considered a synonym of Orithopsis tricarinata. The species had a very wide distribution, including Ukraine, England, Oregon, and Colombia ( Figure  9 , Table 1 ).
There is an important variation of sizes for the specimens reported from different localities. For example, the specimen illustrated by Ilyin (2005) is twice the size of the specimens from Oregon, while specimens figured by Wright and Collins (1972) are of about the same size as the specimens from Oregon. The projected anterior spines are not seen in any of the Oregon specimens, or in the specimen illustrated by Ilyin (2005) . Their absence may be due to incomplete preservation, or possible sexual dimorphism.
Conclusions
Several decapod crustacean species had a wide distribution during Aptian-Albian times. In particular, Orithopsis tricarinata extended from the Crimean Peninsula region to England, Oregon and Colombia (Figure 9 ). Cenomanocarcinus vanstraeleni was present in Colombia and Oklahoma, and C. renfroae was also distributed from Texas to Colombia. C. vanstraeleni is fairly common in Cenomanian and Turonian deposits from Colombia, Mexico and the SE United States. The species has a wide range of morphologic variation, reflected in overall size, shape of anterolateral spines, size and ornament of chelipeds, sternum and abdomen. Thus, it is important to determine those variations, in order to determine whether they really represent intraspecific variation, or if several species were present at the same time in the same geographic areas. Variation in size and cheliped morphology has been observed in specimens from the Turonian of Colombia and Mexico, suggesting that they may be related to environmental stress. Interpreted paleoenvironments for the Turonian localities of Colombia and Mexico indicate an anoxic bottom of relatively deep seas Stinnesbeck et al., 2005; Vega et al., 2007, among others) . Morphology of chelipeds and pereiopods for this species suggests either an infaunal or swimming crab, with sharp chelipeds typical of a carnivorous and or/scavenger (Guinot et al., 2008) . Relatively large numbers of crabs of this species found in ventral position in the same layers indicate mass mortality events Vega et al., 2007) . Thus, environmental stress should have played an important role in the morphological variation of this and other species. 
Mexico
Cenomanocarcinus inflatus X C. vanstraeleni X X X X X X C. cristatus X C. beardi X C. renfroae X X Cenomanocarcinus sp. X X Orithopsis tricarinata X X X X However, Cenomanocarcinus had a wide distribution in America, with the northernmost representative being C. beardi Schweitzer, Feldmann, Fam, Hessin, Hetrick, Nyborg and Ross, 2003 , from the Upper Cretaceous of British Columbia, Canada. The genus persisted from late Albian to Campanian times in the Tethyan realm (Table 1) .
